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[0001] *3&9§r±, ^^^T^m^m^/^^^m^m^Tkm^m 
[0002] ;A<tfA'*>mmmM&fc7k*ttMiK mmvk. i&mmvt. &&toiT& 

[0003] Organometalics, 1998^, Wbl7%, p. 4183-41 95&£{i, Z^ZMfe 

7 i -f-moV>TW|a*^feSo £*b^ it^^i^yfc, 2002^, fg8#, p. 162 

[0004] #§H5p5-345817-§-^«^f4, ^^n^^v 5 ^^ ^n^l^Sfcnj/'H 

a (Or b ) -L' (5fc«f , xliO^^IMU, yliOXttl-Cfc^ r a , r b S3:T/l^r/K 

4— x x y 
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[0006] r c nTjU*slsXteTV—sV>&mU r\ Tttm^zM&LX. TVVcJ*^ TV 

[ooo7] *»^f4, ±auyt«*a«©*«jc«*T/j:sn^t>oT?&>9, v^sw^-r 

[0008] #3§^#fbte, ±IBMSr^i-5fe«>^<li«W^SrfTofc3Bf*, #^tf>t#3gift 



[0005] tffcl] 



N 




(y a )rv 
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[0009] d><b"C^W©^i^«tnwr, TlE(l)-(6) K:^M«fi^tac*fb4fej6SJl 
jSL^ifcSrg-^rL, fi»¥^!^4^500— l, 000, 000T**>9, 9-fe**^ryK 

[ooio] (2)^±^'^r^V(Dm^7o%^±x*h^(i)<Dmmm^7kmitm 0 

(5) «ffitt(0«^ft:"ea!>5(l)©M«m^#:**-fk4fc 0 

(6) g$^i50°C^JlOm^T^(5)(7)M#M^7Km^ o 

[ooii] #3)§BJl<Dfg2fc«fc*Lf^ TtB(7)2fcr^(8)^i-*»^©HIJ|ia:^f***'fb4fc© 
[0012] (8) tKn^/vg^-rSTIJ— /V^-^^SXfitKn^^S^^-f-ST/^^V 
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[0013] Mb2] 

M (NR*) X 3 Y • L b • • • (a) 

[0014] Mi-zmn&mm6mm&&mm*x*foy, R a «, 3, a, s&^-rtifrKm 

2 

[0015] *3SWO»3t«tn«r, TIBC^^i-^MioHiM^TK*^©*!^ 

O)^(b) 

[0016] Mfc3] 

M (NR b ) X 4 _ a (OR c ) . • L b • • • (b) 

CH R d T*^$;fx3S(R d {i, zkatllK^ gmS^WLTV^J^T/Mvi^XteS 

2 

mm^vxmmm^^m^j:u^^mMmmm^w^<D±m=.m^^7Km 

[0017] j^t, **M©IWSI«^7K*^*&W©K^^tov^^*B^»Mi-S 

o 
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[0018] ^^m*3V^T, 3ai^_t©#aiSL/7i^/^>'^^»ft:S *oHI33gUl|Mtti: 

Xtt (2) "C3R$H5t>©iS#»f fens. 
[0019] [fc4] 




(1) 



R 1 R 3 R 2 

Tt>«tv 20© -ffi<Dj^{b7KmS^feSo ) 

[0020] Wb5] 




[0021] (sctf, R^R'n^n^nmiL^mw^y^^JM^M^M^mvx^^xh^. 
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[0022] ^p|(Diii^fr*ift«ct^5, 3m^±<D^m^y^^>^mm. 

[0023] ^0^OMSfi^^7k^^^^VW^-^^-^ 3 ^irr^h^^-}cj;^S'J^ 
UcIl^^t(Mw){j:, 000, 000, 

1, 000—600, 000, <t«90*U<«5, 000—400, 000T?fc3 o Mw^fef^ii 

[0024] *^B^©MSi^Mitt{±, tulS^;(l)3?.tt(2)^V^, (i):fc£tJ«(iii)-e 

[0025] *ftW<DM^m&fcfrm4kVafc. 9±^r-^r^(Dm^5i%^±x^^ 
[0026] ^y-^-rT^K^^-fe^-y-rr^Kcofij-a-^, 13 c-NMR;*^h/i^*if-e$ij;^u 

RftmaZ. *»WOH«I^:**{b«Cl)(IS^(l)XH: (2) m*5»t5 (0 - ( 

[0027] ;»<£>#ifera\ m^^oTt^s^, M&t^ypv^i/fv^cDmmn. 

&{*&%ikVov>&&. t^^nn^y-d Srj^jSi^UT, 1 50°C-? 13 C-NM 

4 

5l5<D43. 43ppm<D^^O^^Jt^^7^^-y^T2/K^fiJ^^^T^So 
[0028] *3SMOMai«^#:**^b4btt, aflfJfefttt-CfcD, itt^C (Tm) Sr^-So »/£ 
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*L<f*200°C-400 < t:tDi|!!l / fe#b-CV^ o 

[0029] mmm&fcTkmmvMmjf&i] 
mik-fz^k&i&mk-rzo 

[0030] [liffl 

[0031] 3i^±w#i^//i/#vi/^y^fi^tij:, ^p^kzy/u^A^^mts %%;>^ 

[0032] Wb6] 




(3) 
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[0033] Wb7] 




[0034] ^(3)t?^$tL5¥*^U-Cf4, Aft^-te, ^^n-^v^^ 

cO^S*^ MJ$^n[5. 2. 1. 0 2 ' 6 ] :r #-8-ol W 5rWSt?#* 0 * 

fc, 7^7V^n[9. 2. 1. 0 2 ' 10 . 0 3,8 ]xh^#-3, 5, 7, 12-^h^>-(l, 4-^ 
/-l, 4, 4a, 9a-xb7tKn-9H-7^lx^t>V^), ^h^V^n[10. 2. 1. 0 2 ' 1 
\ 0 4,9 ]^>-^t"#-4, 6, 8, 13-^h^^(l, 4-&/-1, 4, 4a, 9, 9a, 10-^ 

[0035] £:(4)X^£tiZ>mmfobl,Xn, mmX'hZ>Th9^?vF7 Sj £l<'M, m&2-&b& 
nKfty, 8-^^/Pxh7^nKxi?>', 8-^n^^/l^h7^nKxi?>\ 8 

^-f-'Sxh^^nKxir^ ; 8-^h^#/i^~/i^h^^nK-r-lr>\ 8-p<^/l— 
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[0036] ^^y?v^?7"±>M<DMcfcmt\,Xtt, ^r^y^xx^f^f^y, \2-* 

12-^/k-l 2-^h^^^^^y^^r-^->^ 
n^^-fe^, 12-tKn^r^^/^df-f-v'^n^7 0 ^r f -fe> N 12-#/W/i^>^ 

^tp«^^i-6^^^n^^^ir^;12-hy^h^^yy^^1h^ 

[0037] ^0^cr)M3t^^fe^>l^v^-cfi > M^s^Bt^ii^miiJttfi^ wmw^mmK^ 
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[0038] fcj&vcfc, m&mm^Mmm&fcjkmkmmbti%k\<^&-v, ^o)t^$ 

v<>#*?=.^ hyi/^n[5. 2. 1. 0 2 " 6 ]x*-8-^>, xh9^n[9. 2. 1. 0 2 ' 10 
. 0 3,8 ]^h^>-3, 5, 7, 12-rh^^ 7^7^p[10. 2. 1. 0 2, 0 4 - 9 ]-O- 
^^-4, 6, 8, 13— rh^:/> -rh^v^nK^1r>\ 8-^^/^h9^nKxir^ 

[0039] *&m<Dm&jjmz.*3^x\*, mm^m^y^/v^^m^ia ) <D&mm 

[0040] £fc, SulH^^y/^V^^^^*^ ( a ) ^K#£^y#:<D^4#:;as 

[0041] tuia^#^y^#v^^^^*^ ( a ) £*s<^t6&i£fiflc£i,-cra:, aMfctt- 
[0042] ^^^^//v^/^^i^-rs^^b^v v/v^/i^^iftw jl^M 
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[0043] m.&o&vtt-i'y&mn. ^m^4-2o<Dm^^^>x^^y^t^th 
[0044] mm^m^^y^mxn^uy^m^McWmti^x^ ^nyr^, ^ 

[0045] [fi^M^] 

[oo46] tfjiBme^^M^^ (o <Dmm#&m6ffim»&MbLxti. ^v? 

-So 
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[0047] Wb8] 

M O R 8 — OH (5) 

[0048] (5£ck Mnm6Mm®&m&mu R^m&mzm^x^^xh&^-m&^kTkm 
[0049] r 8 ^lt^, Mt&mu^ mmm-2o<Dr.m<Dmmmm^mm, i%mm~ 

[0050] mmm6mm&&mik&m (0 tb-cte, ±ietKn^^K^ig6;6&s#&ji^ 

7) -C^jh^ <«£?i£u, \ 

[0051] Wb9] 



n 



(6) 

R 8 OH 

[0052] M^5J:t>*R 8 tttfj|E<ir^)C^*^-f- 0 ) 

[0053] DffclO] 



/ f 

R 8 OH 

(L) b 



(7) 



[0054] 5t(7) *f» % M^iOT^iSulEirlRlCM^^-ro 

[0055] Xfi, ^nyVjjj^ ^HfcTkSf^ TjV^}V^)jvm, T/^^>;umXteTV~/ls 
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ttism&&ir 0 xtmikmfozbz, xnm^m-xh^xhnm^x^^xhx 
c *yh, 3i:v^^ajg^uTv^T^>«tv^ 0 
coo56] Mmx&^v^m^tvx^ m.mm*. %mm*, avmm*&mtfbinz> 0 m. 
<t7kmmti,xte, y^g, =^^m. yn^s, wnf^s, y^s, -fy 

y^/vm, -ry^mteF&mfbhZo r^/^y/H^ttii, wrtw) 
->S, 2, 6-^^y^y^ym, 2, 6-^yy°v\?/uy^y*i/mte}?&m?tb)ri 

[0057] *t£BEfl^F--C&5 0 B^4fc#t£<£> cfttBB^tbTtt, fllfcfif 

^— 7VK 1, 2— yyh^y^^^ x xh7tKn77^^0^— x/U|g;by^/VT5 

[0058] ^(7)-e^^5^#»^*3V^T, iO^SUVMk^^UT, i£(8) - (10) 
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[0061] Wbl3] 




[0062] =£(8) — (10) fcSSV^T, M, Z, X, L, b*5j;t^p{iBtrlB^I^C#?fe^-r o 

[0063] Q{£, ^JH^, fiftltJl^ *3itl?TIB^:(ll)-(14)/i)^afm§-ST^5o 
[0064] tfbl4] 



— C 



(11) 
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[0065] Mb 15] 

R 30 

I 

—Si 

I 

R 3i (12) 

[0066] tffcl6] 

— r 

O (13) 

[0067] Ukn] 

— N 

R 32 (14) 

[0068] s:(ii)-(i4)fcS3v^ R 28 -R 32 i^ti^timiL\^mm^xnmmm-6 

[0069] R 10 -R 27 £> J^ft^UTf^ t^m, xf/Hl, ^nbT/WS, ^yt/ntVl^S, :/ 

[0070] R 10 -R 27 (DlP^-rSj^mM^-^^-r5«^S2vH^^bT^^^LT 

R n iR 12 ^|g^bT^^W^^^L-TV^'fb^;R 14 iR 15 X«R 18 ^R 1 
9 ^s^^LTT^h9ir^^j^bTV>^{b^;R 15 i:R 16 X(*R 17 tR 18 ^^^b-C 
7*^*^M^^ItSr^fifeb-CV ^%\\&m ;R 22 £R 23 $3 £T*/XiZR 24 bR Z5 &ffi&L.X 

[0071] dl&om, *»WK:43V>Ttt, flWB»6j»^feJPl^^«(i)*^ TIB— jft 
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[0072] Wbl8] 

M (NR *) X 3 Y - L b • • • (a) 

[0073] 5£(a) *k M, X, L*5«ktm*li&iBMCl:!*«:^i- 0 

2 

[0074] buIE3, 4, 5^©V>i»^^i«iaS^UTV>Tt«tV>7ai=/l'S©BifeStbT 
tt, y^A-S> ^/^S, yntVi^ ^y^PtVuS, n-^f/Hl, sec-y^/^S 

^«;^b^v'S, ^Mf-S'X, yP7K=af-yS, -Yy^n^vS, y>^>«, t-zf 

[0075] H&IB3, 4, 5^CDV^i 2 n^^-B^^LTV^Tt ) J:V^^^^/V^C0^M<^bT 
;V^;A-^;Vy^^;V^ 4-^nn7xr:/H, 3-yh=¥v^;c=/i^ 4 

^7i-;H, 3, 5-^PD7x^;l/S, 3, A-i^^JVy^/V^ 3, 
^7^yW^if^»-ff^-7^=./^;3, 4, 3, 4, 5-h 

<tv ^2— f7f;vST'fcotfc £v \ 

[0076] tulE-CH R d <DR d te, Tkiff JjjC^, ttglgSr^LTV ^Tb £V ^T/V^r^SX«am 

2 

[0077] R A (DU$k&*^vx\<^xh^Tsv*;v&(Dfcmm^ ^zmmzti^^K m 

#!J;ite\ 4-^^/^^^/^^ < lf(^ff^S^bTV>Ttj:V>7 3 i^^ 
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[0078] R d <DgmxwbTv^t>£i>Ty-/i^oTy-/^g£L-cte, &&v<temmm 

[0079] Ytt % MfScDtKn^-^S^-r^TU— ^^v/S, ^fctetKn^^S^-T 

[0080] sfjsE^e^^^^ (o mwm&&m<D^v>f^'\m. 

if^«tt)#?>ttSo J^A^lftlCteU Journal of American Chemical Society, 
1993^, ^115#, p. 7916-7917; Polyhedron, 1992^, p. 2039- 

2044; Polyhedron, 1995^, ^14#, p. 3255-3271 iteZ\Z.fflltfetl1£%mz. 

[0081] m^mmoDn, rt^-^iwx^ti^t^ma^r. rm6tm&&m<k& 

m (ii) j k\ ^5-i* s *>5) Sr^^t-fS. 
[0082] [ft: 19] 

M (NR b ) X 4 _ a (OR c ) a • L b • • • (b) 

[0083] ±sB5£(b) m, x, L^xx^bi-intrnkm^M^m^-o 

2 

R d -C*£*xS2&fc*'t-o 
[0084] |uiaR b (^3, 4, S^^V^T^^-S^S^LTV^TtiiV^^/^^oJzTJ^-C 
H R d -e^$tL5S^, MIBR a 03, 4, Sfi^V^^^-SmS^LTV^T^^VN 

2 

7x=;n, tuiER a (D-cH tfx-mztizMkztv^timvmm&m-fo 

2 

a}iOX«l-efe5o 

[0085] R c f2, g&X£WLTV ^Ttiv ^T/w^vSX ttfilifeSSr^rUTV >Tt> <fcv >TP — 
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[0086] R c <7)ff^S£^LTV^J:v^T/i^/v^S&S£LT{:i, 09*.fif, ~7*.~tvm 

[0087] m6mm&&mik&w m ©#?*lv > ^^^utii, 

^^ry(7x=;W?K) (t-y^>-K)hy^nyK, ^Wy(4-^7* 
-/W^K) (t-^h^^K)h-y^nyK, *^JOW(3, 5-^nn7x^;W^K) (t- 
yh=3rVK)hy^nyK, ^^^x^(7^^/W^K) (7oi/^>K)hy^nyK, 

7x^;W^K) C7*y"*">K) HJ*nyh\ fcj*©, flillS^Cii) f , R b ^3, 4, 5{£cDl^ 

[0088] ^yWy(7ssM5K)fh?^n!JK'^f^- 7VK f^xT^te, 6- 
^po7xx/W^ K) ff7^ny K -7if ;H-f PlsfXT^te, 
^^/W^HO^h^nyK-v 5 ^/^— x/K ^^ry(2, 6-v^n^7x^ 
/W^K)^h7^nyF-i^?vl^— • tvK *>^*7^(2, 4-v?7p^7i^/W5K 
) Tb?9**V K • ^xf/vx-r^ ; Z^PXrrV (2, e-S^^vV^ain /W5K) 7^7 

^yUon— tVI^ ^^^{2-(hy^/^n^/^)7 J :^/W^K}xh^nyK-v ; 
rn^vwai— ^^^^(7^/W5K)-rh7^nyK-^^/W^--7 i /V, ^ 

(4-^f/V7xn;W^K) 'T'h^^O y K * V ? ^f - ;VX' — 7V>, ^^7^(3, 

5-^an7x= ^h^ny K-^^aoc— tvk f^^T^O, 4, 5-h 
y^/^^-/^K)7"h^nyK- S^n^vWoc— T/lsteHV, HfrlB^(ii) f> R b ^3 

[0089] (n-y^/W^K) (t-^^K) by *ny K, Z^tf^rl/ (cc^vwf^K) 
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5£(ii) ^ R b ^-CH R d -e^$n5S^fef9, atfUTfcSfc-a^; 

2 

[0090] ^^^^(n-^/W5K)^h^oyK-^h^tKn7^^, ^y^7y(if;V 
^drvvW^K) xh^oyK, p^tfXr^ (n-^^V/W^K) ^h^n'JK • iS^A* 

b>,- _> TT ,-.d_ 



2 

[0091] ffllSme^S^M^^ (ii) tt, H6^S^feJa^^>^n^b^^, 3, 4 
[0092] £6&aB0&Mfc£*Kii) tUTte, ISftfk*iflJ:J:a»3K'lii«Ufcfc©S:ffiV'»-C 

[0093] *»M©3Kjfi^ifej!ii3v vera, suiEa^t^ (i) ^fctt (ii) &*f-teisxm&mm 
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#0^,il3?l:100— 1:2, 000, 000, £f£L<tel :500— 1, 000, 000, J; «9«P£ 
lXttl:l. 000-1:500, 000T?fc5 o M^ft^#i"^^^*^Sl|^^ > 

[0094] *5SK©«45t^^*5v>T«, fi-&«jK(i)*ytr±(n) K*m&mmi7tm&&m 
-2oo^b7fc*ss:^ri-5js»i#^»i, 2, i2, 13, \m<D^m&.m\&*fa* 

/w^^^AtbTf*, hy^/vr/K-^, hy^^/vr/^nr>A, wsff-A'T 

/K^r>A, ^^/WT/W^^^A^nyK, ^^^T/V^^^A-fe^^r^ayK, ^^vW 

^h^v-K, ^av^i^v-k, ^y^/^T/i^~^s^y^h^>K 

^^^if^rt^-e#§ 0 *tt*XfcLTW:, ^h^^/^X, Tb9(n-y^7U)* 
(OfteWSBfiteMfc&Wz.ttVX.^A'IXVO. 1— lOOffiF#0*lX» 0. 2-50{£ 

[0095] 

[0096] d<^J;5^a^^bTfi, Jrfrto^te, -<>-*>\ -^rf-^, ^Pi^ifcDm 
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n^fy, hy^^/V^n^^-^>- x ^f-A^^u^^^-^ S^n^/w^n^^F-p- 

©«?i&&*-c^ ##8sifcfl:7k*, lBJte»&Mbfc*, flg«^Yb!k**5«fc^- 

[0097] M^^^ra^^-Cff 5m^¥*#:<7)«S«. ^^1— 50M%dW^L< 
, 2— 45m*%#.W#£U<* 3-40Sft%^#^*bV\ Hi*#:©«flf«MS-r 

[0098] -§=fc, a-a-Rismsav ^-c«: N ^ns^JSr^ni-5r^-e^5 0 *£'i4fSS#Jte> 

jv^— -7VK i?zf*?-JV^—*r;v s x~y— /K -771/, xh^tKn^^ftiftf^—T 1 

y/n^;l/75i/> N, N-^^T=y>-&^<Z)T^ig; tfU vV, 2, 

4-A"^>\ 2, 6-/l^S^ 2-t-^/Vt°y> ? >'7feif(Ot o yv ? ^S;hy7ai^/^^ 
7^r^ % WJV^o^^yVajc^^^ hy^ai^/^^^oi-h, hyy^/W^ym-hft 
if©^7-f>'IB;W;73i=./WaIC^7>f^ hy^n^df-^/P^^^ byy^/l^ 
^zn-K hy^^/W^^ac-hTSif^^^^^ ; hy^3i=/V7jN^7>f ^^Kft 
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[0099] ittc, m^sjcsfciav^ti, m^fro^aarwaE-fsfeftjji^awiaESisras 

=-Mk&m-,l, 1, 1, 5— ^-y-v^^, 1, 6- 

^^S^cV, 2-^/1—1, 4-^^t^rr^ > 2, S-v^^'W-l, 
ft^#*^v^^;l, 3-:/^v^>\ 2-^71—1, 3-??i?^>, 2, 3-v^/U 

0. l-50^sU%<DmX&mzm$l-tZ>Zb7!)>X£Z> o 
[0100] fi-^Mte#t£$lJPm&V^ —ma-i. -78°C~ + 200°C, $f*b<f*-30 c C 
- + 180°C-C£>5 o fi-^f«te, #^$IJ|3S{^<> ii^i 

#P^kiooo0#Peg-efc5o 

[0102] iTkmitBOt^ 

TkmitRfofe. ykmfcmm<n&tETx\ Rfo^ftK7km*w&L-xfto 0 Tkmit 
[oio3] WtMBkL-xte, m&&mik&whT^*v&mik&m<Dm^&fr"&fabte 
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^x2X2^YW^;V^^;VY])MY^^^^7^)jVy'^^ ^anHJ*0> 

^^a/tj-^v, /^7^!7A^>y^ % ^7$*^/*->fy*±, /-w^a/t 
[0105] 7kHHtHJ£te, MS. *^#HH^*"T?2IJfc-*-5„ ^©J;5^flHt*»»iB; 

o 

[0106] TkmikBiifcte, mm-r^m^mmKx^xhm-r^^mmim^tK kjs 

*Mteiiit-20 c C — h250°C, £?£L<te-10°C— + 220'€, £9#?:£L<te0 o C-2 
IN^SfcSo 7K0ff7J«s iifiTO. 01— 20MPa. ^L<fiO. 05— 15MP a> 

&ftfcv^ ii^o. i-i0B#ffl-cfc5 o 

[0107] U*Ji<Z)J:5^LT#ib;h,S;fc^i^ 
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[0108] ^mwm^m^m^ftzmmm&fcAmimn. mnm^x^, m 

1 50°C^±, £?£L< «200 o C-400°C<^lb^^-r^o 

[oio9] un^ mmm. RTfitmwzmifx, *mw&£bfcMtfomz.mm~rz>i)\ # 

[0110] (1) rw^m-a-v^^^^^m (Mn) $3£V-m&¥i%ftJ-m(Mvs) IS^n*/!^ 

4 

Sr^^b-C, 150°CX 13 C-NMRm^n^\^y'^T^^M<D43. 35ppm<£> 

o 

[oin] (4) mm^w*mikm<Dij7*ifcm%.%. cr g ) dm) , tzbmmm 

[0112] [jBHgfliJl] 
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